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The use of information technology in education is a new breakthrough. During the 
current COVID-19 pandemic, many teaching and learning activities are carried 
out online using the internet in the form of e-learning. one important part of e-
learning is the test. Computer based test (CBT) can be implemented in schools 
that should be accessed by students from remote places. Computer-based test 
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applications can be used as a complement to online learning by utilizing the web 
technology. Web-based applications allows access by students with an internet 
connection using PC/Laptop or other mobile devices. In addition, implementation 
costs can be saved because paperless. Computer-based test applications also 
make it easier for teachers to grade the answer where the application can 
automatically provide the score instantly when students finish the test. In this 
study, the application was built using the web technology that run from various 
devices and platforms. Access applications can be designed for local network 
use (intranet) or online by hosting the application on a webserver. The application 
development uses a system development life cycle approach using PHP-MySQL 
technology. 
 
Keyword : CBT, computer base test, PHP-MySQL, webapps. 
 
1. Introduction  
Information technology is growing rapidly to every aspect of live. One of 
the fields of use of computer technology is in education to support the teaching 
and learning process. 
Computer based test (CBT) can be used in supporting online and offline 
teaching and learning activities. Compared to conventional exams that use paper 
and pencil to answer questions, the computer-based exam uses an application 
where participants see questions and answer them in those applications. 
In addition to saving the use of tools, the app also facilitates schools or 
teachers in preparing exam materials. Exam questions can be input into the 
database so that they can be reused again. Another convenience is the 
assessment process carried out by the application directly so that the assessment 
process can be done quickly and objectively. 
CBT is widely used in various institutions in the world. By using this 
application these institutions are able to provide exam or test services that can 
be accessed from various places in the world. Some examples of using computer-
based exam applications are: 
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a. Microsoft Certification, part of Microsoft Corp. that provides competency 
certification services in the field of computers (https://www.microsoft .com / 
en-us / learning / default.aspx). 
b. Cisco Certified Network Associate (CCNA), a certification service in the field 
of computer networking provided by Cisco. 
(https://www.cisco.com/c/en/us/training-events/training-
certifications/certifications /associate/ccna.html) 
c. IELT (International English Language Testing System), a competency test 
system in English that is used as a standard of a person's ability to speak 
English (https://www.ielts.org/about-the-test/computer-delivered-ielts) 
In Indonesia, CBT has been widely used, including the Computer-Based 
National Examination (UNBK) which is one example of the use of computers in 
the implementation of national exams. UNBK has been used since in 2015; has 
brought a new paradigm in the exam model that is the use of computers. Until 
now, there have been many schools that prepare to be able to carry out UNBK in 
schools. 
Previous research has been conducted by Novrianti on the Development 
of Computer Based Testing (CBT) as an Alternative to Learning Outcome 
Assessment Techniques (Ummah, 2019). The results showed that CBT deserves 
to be used as an alternative medium to solve the problem of learning evaluation. 
Another study on the use of CBT showed that CBT is increasingly popular 
as one of the green computing strategies when compared to paper based test 
(PBT) (Khoshsima et al., 2019). 
Various institutions generally use applications that are developed by their 
own programmers. Unfortunately, the application is not openly available for use 
by others. There are several systems that can be used for cbt. Call it Google 
Classroom (www.classroom.google.com), TCExam (www.tcexam.org), Online 
Examination System (pesofts.com) that can be used for free for those who need 
it. 
The constraints of these applications are because they are hosted on their 
servers, so for users who want to manage themselves or use not online but use 
intranets will have difficulty. 
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In this study, researchers are interested in developing computer based test 
applications as an alternative for those in need. This developed application is 
web-based. The selection of web technology in application development is 
intended to be easy in its application. Web-based applications can run on a 
variety of computer devices including smartphones. 
The resulting application can be applied alone by users both institutions 
and individuals, as needed. Applications can be installed in a local network or 
intranet or hosted on a web hosting service. Both applications and data are fully 
managed by the user so that it is more free. 
  In developing the application the author used waterfall method as the 
System Development Life Cycle (SDLC). The result is an m-learnig app that can 
be used by schools in need and want to take advantage of CBT as a support. 
 
2. Literature Review 
Computer-Based Test 
Computer Based Test (CBT) is basically a learning process by utilizing 
electronic devices such as the use of computers and the internet to access online 
exam questions by students. By utilizing intranet technology, the learning process 
can be done from anywhere and anytime as long as there is a connection with 
the internet network. In other words, Computer Based Test allows for more free 
examination activities. In an academic or professional context, the definition of an 
exam is a test aimed at measuring a person's achievements after he goes through 
the learning process in a certain period of time by looking at or assessing the 
ability of the examinee in answering / solving a number of problems given 
(Pratomo & Mantala, 2016). 
Research conducted comparing paper based test (PBT) and computer 
based test (CBT) preferences in students at Chabahar Marine and Maritime 
University (CMU) Iran showed no significant difference in preferences 
(Khoshsima et al., 2019). Research in four high schools, two vocational schools 
and one Islamic higher school (MAN) in Jakarta showed that cbt is an efficient 
way to conduct the exam because it can be carried out in large numbers of 
participants, different locations and flexible scheduling (Handoko et al., 2019). 
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Studies has also conducted at three vocational schools in North Central 
Timor district. As a result, 79.49% of students agreed with the implementation of 
CBT. While from the teacher side 100% stated the application of CBT is valid, 
practical and effective for vocational high school learning (Balan et al., 2017). 
The advantages of CBT are drastically reducing the problem of human 
intervention, impersonation, giving bribes to lecturers and supervisors, too much 
paper work, leaking checks and also reducing the number of supervisors needed 
(Ismail & Soye, 2018). CBT provides several advantages such as proposing 
solutions to mechanization of the assessment process. (Garas & Hassan, 2018). 
Information Technology 
Technology is the development and use of tools, machines, materials and 
processes that help humans solve their problems. While information means the 
results of processing, manipulation and organizing/structuring data that has 
knowledge value for its users. Information technology is a technology that deals 
with the processing of data into information and the process of distributing data / 
information within the boundaries of space and time. (Syafnidawaty, 2020) 
Information Technology (IT) is a general term that describes any 
technology that assists humans in creating, changing, storing, communicating 
and/or disseminating information. IT brings together high-speed computing and 
communication for data, voice, and video. (Syafnidawaty, 2020). IT is also widely 
used in the field of education by utilizing the internet as a medium of 
communication better known as Electronic Learning (E-Learning). 
Computer-based test (CBT) is a form of implementation of e-learning. CBT 
can be used as a complement to online and offline learning methods. The CBT 
usually use web technology. 
Web-based applications (webapp) is an application that is accessed using 
a web browser through the internet network or intranet. The programming 
language used is HTML or java (javascript). Web applications are popular 
because of the ease for client applications to access them, web browsers or web 
browsers. The application itself is stored on a web server therefore application 
maintenance and updates can be done without the need to distribute and install 
applications on the client.   
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 PHP is an open source web programming language. Scripts in PHP are 
run at the server level to process data that is later sent to the browser in HTML 
format (Welling & Laura Thomson, 2009). MySQL is a database management 
system (DBMS) created by MySQL AB. In the development of m-learning 
applications, MySQL is used as a database for data storage.   
  
3. Research Method 
This research uses descriptive research methods. As for data collection, 
the method of literature studies is used where the author collects appropriate 
references from various written sources. The research began at the preparatory 
stage where researchers looked for data on the development of computer 
technology and its use in education, especially related to CBT. 
System Development Methods 
In developing computer-based exam applications, the author uses the 
System Development Life Cycle (SDLC) approach which is the cycle of the 
development process starting from stage a) system analysis; b) concept design; 
c) physical design; d) implementation and conversion and e) operations and 
maintenance (Romney et al., 2015). Figure 1 shows the system's development 
cycle. 
 
Source: Romney (2015:591) 
Figure 1. System Development Life Cycle 
In this research developed a system or application for the purposes 
of the implementation of computer-based exams. Application development 
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uses the watrefall model which starts from the lifecycle approach stage of system 
development (SDLC). using experimental research methods and data collection 
methods used library study methods. While in the development of m-learning 
applications, the author uses waterfall models and application development 
methods that refer to systems development life cycle (SDLC).   
 
4. Results and Discussions  
CBT application is made in two modules, i.e. admin (used by 
administrators to fill in student data, class data, problem data  and other data), 
and students (used by students to work on exam questions from each subject). 
This CBT application can only be accessed by predefined users of both 
students and administrators. All users are required to login using an identity in 
the form of nis or nip and a password that has been prepared in the user 
database.   
Following are the site map design for CBT applications. 
a) Administrator   
Figure 1 shows the administrator's sitemap. Where admins can open student 
data, class data, maple data, exam data, settings, test scores, admin data, 
and log out. 
 
Source: Research Result (2021) 
Figure 2. Administrator Sitemap. 
b) Student 
On the student page there is a menu that can be selected, namely the course 
option, working on problems, accounts, and logout. And the page can be 
accessed after the student logs in. 
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Source: Research Result (2021) 
Figure 3. Student Sitemap. 
Database is required to store the data used by CBT applications. In a database 
tables are created to store data grouped according to their type. The design of 
the table structure in the database used to store CBT application data is as 
follows:   
a) Admin tables 
Admin tables are used to store administrator data, from idadmin to pasword 
that can be used to go to the admin page. 
Table 1. Admin Tables 
Field Type 




Source: Research Result (2021) 
b) Student Tables 
Student tables are used to store student data, which will later be used to log 
into the student page. 
Table 2. Student Class Tables 
Field Type 
Nis varchar(10), primary key 
Nama Varchar(30) 
Passwd Varchar(10) 
Source: Research Result (2021) 
c) Course Tables 
Course tables are used to store data on subjects to be tested later. 
Table 3. Maple Tables 
Field Type 
Idmapel Int(10), primary key 
Mapel Varchar(50) 
Source: Research Result (2021) 
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d) Exam table 
Exam table is used to store students' exam schedules that are connected 
between questions, classes, maples. 
Table 4. Exam Tables 
Field Type 






Source: Research Result (2021) 
e) The question tables 
The question table is used to store the question data on each problem, which 
is connected to the folder. 
Table 5. Problems Tables 
Field Type 










Source: Research Result (2021) 
f) Answer tables 
Answer tables are used to store students' answers to questions that have 
been done. 
 Table 6. Answer Tables 
Field Type 
Idjwb Int(10), primary key, AI 
Idsoal Int(10) 
Pilihan Text 
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Application User Interface 
Here is a look at the CBT app, there are several displays displayed such 
as student login, student homepage, exam data and student value data. 
On the student's homepage there is a home menu, exams, accounts and 
logouts on the left. The other side contains student information. 
 
Source: Research Result (2021) 
Figure 4. Student home page 
On the exam data page, class data, name of subject, question and air time, 
and exam start button. 
 
Source: Research Result (2021) 
Figure 5. Students choose exams. 
On the student grade data page is displayed data per class with the name 
of the student who has taken the exam every session. 
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Source: Research Result (2021) 
Figure 6. Test Score Data. 
5. Conclusion 
The results of this study can be concluded as follows. First, schools or 
educational institutions can improve the efficiency of use of atk by applying CBT 
(Computer Base Test) applications. Second, the application of CBT application 
makes it easier for students to carry out exams because of the time efficiency in 
answering questions. Third, the application of CBT application can use intranet 
or internet facilities according to the needs of schools or institutions. Fourth, 
during the Covid-19 pandemic, CBT can be used as a support for learning during. 
As future research, the use of internet services should be implemented in the 
application in order the students can access from outside school using both 
computers and smartphones. In addition, teachers who master the subjects 
should be involved as administrators so that they can directly input data on 
problems, to help the administrators. 
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